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Since 2007, so-called quantum coherences were discussed as the source behind
the surprising efficiency of natural light harvesters.[1] Long-lived oscillations in time-
resolved signals with picosecond dephasing times at 77 K were interpreted as
electronic wavepackets between large organic chromophores. This hypothesis was
central to a field of research called quantum biology. In this talk, | will summarize
how the field evolved from discussing long-lived purely electronic coherences to the
now commonly accepted role of vibrational-electronic (vibronic) coupling. The
fruitful interplay between electronic and vibrational degrees of freedom leads to
enhanced excitation energy transport and long-lasting superpositions. After
outlining the experimental basics of two-dimensional electronic spectroscopy, | will
report on vibronic coupling as the origin of long-lived coherences in an artificial light
harvester.[2] For a natural light harvesting antenna complex (LH2), | will show how
vibronic coupling doesn’'t only explain long-lived oscillations in time-resolved
signals, | will also discuss how vibronic coupling enhances the efficiency of transfer
within the complex.[3]
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